Objectives: To identify indicators and possible risk factors of haemothorax in patients with spontaneous pneumothorax. Methods: All patients presenting to the emergency department of Chi-Mei Foundation Medical Center, Tainan, Taiwan with primary spontaneous pneumothorax between 1 January 1997 and 31 December 2002 were screened for inclusion in the present study. Of the 211 patients who qualified, eight had spontaneous haemopneumothorax (SHP) (3.79%). The clinical data and demographic characteristics of these patients were similar to those of patients with spontaneous pneumothorax without haemothorax (SP). Results: All eight SHP patients were thin and young men (mean age 24 years and mean weight 56.1 kg). Seven were smokers. The patients with SHP were taller that the patients with SP (177.4 cm v 170.3 cm, respectively; p,0.01), and tended to have a lower body mass index (BMI) (17.9 kg/m 2 v 19.6 kg/m 2 , respectively; p = 0.06) and higher heart rate (101.0 v 88.0 beats/min, respectively; p = 0.09). Clinically, patients with SHP were more likely to have dyspnoea compared with SP patients (62.5% v 26.6%, respectively; p = 0.04) and lower levels of haemoglobin (12.8 v 14.7 g/dl, respectively; p = 0.01) and haematocrit (38.1% v 44.1%, respectively; p,0.01). Chest x rays revealed pleural effusion in all patients with SHP but in none with SP. Conclusions: Patients with SHP are taller, with lower levels of haemoglobin and haematocrit, and are more likely to have dyspnoea than patients without haemothorax. The chest x ray finding of pneumothorax with an ipsilateral air-fluid level is a strong indicator of SHP.
S
pontaneous haemopneumothorax (SHP) is a rare, potentially life-threatening condition that occurs predominantly in adolescent and adult males, and constitutes 1-12% of all spontaneous pneumothoraces. 1 2 Its major clinical features are chest pain, dyspnoea, anaemia, and, sometimes, shock, which can be dramatic and depends on the amount of haemorrhage. In SHP, bleeding usually occurs because vascularised adhesions, consisting of aberrant vessels between the parietal and visceral pleura, are torn as the lung collapses following pneumothorax. The resultant massive haemorrhage and shock can be a surgical emergency.
SHP has been known since 1928, when it was diagnosed during an autopsy, and in the early 1970s, pleural aspiration first provided a successful non-operative treatment. 3 Nowadays, thoracotomy 4 is the surgical treatment of choice. Surgical interventions such as video assisted thoracic surgery (VATS) and thoracotomy have been valuable in decreasing the increase in mortality and morbidity resulting from the use of more conservative treatment regimens. 5 6 In the early course of SHP, the clinical presentation is very similar to spontaneous pneumothorax without haemothorax (SP) and includes chest pain and dyspnoea, with pneumothorax in chest x ray. However, if SHP remains unrecognised, the aforementioned life-threatening complications can ensue. The diagnosis of SHP has been hampered by lack of knowledge about the clinical presentation, risk factors, and its differentiation from SP. We undertook the present study to identify indicators and possible risk factors of SHP in patients with SP.
MATERIALS AND METHODS

Study population
We initially included all patients with primary SP attending the emergency department (ED) of Chi-Mei Foundation Medical Center, Tainan, Taiwan, between 1 January 1997 and 31 December 2002. The centre has approximately 120 000 annual ED patient visits. Patients subsequently diagnosed as having haemopneumothorax caused by trauma or an underlying disease were excluded.
Analyses
In the remaining study population cases of SHP were identified by the aspiration of blood and air after tube thoracostomy in the absence of iatrogenic or other trauma to the chest. We collected demographic characteristics and data on clinical presentation (including initial symptoms and signs) and past medical history for all patients. Anthropometric measurements, including body weight and height, were recorded, and body mass index (BMI) was calculated as body weight divided by the square of body height (kg/m 2 ). Blood samples were collected for laboratory tests upon arrival of the patient at the emergency department. The tests included haemoglobin levels and haematocrit, platelet count, prothrombin time, and the activated partial thromboplastin time (APTT). All patients also had a chest x ray taken on arrival and before medical intervention. Board certified radiologists blind to the patients' diagnoses interpreted the images.
Statistical analysis
We used Fisher's exact test to evaluate the statistical significance of differences between categorical variables in the two study groups. For comparisons of continuous variables, Wilcoxon's rank sum test was used. All statistical Abbreviations: APTT, activated partial thromboplastin time; ED, emergency department; PT, prothrombin time; SHP, spontaneous haemopneumothorax; SP, spontaneous pneumothorax without haemothorax; VATS, video assisted thoracic surgery analyses were performed using the SAS software package (SAS, Cary, NC) at the two-sided significant level of 0.05.
RESULTS
Of the 211 patients with primary SP, eight (3.79%) were diagnosed as having SHP. Only one patient had a past history of pneumothorax; the others had no past history of systemic or respiratory diseases. The chest x rays revealed pneumothorax associated with an ipsilateral air-fluid level in all eight patients with SHP. Three patients presented with minimal air-fluid levels (defined as the blunting of the costal phrenic angle in the chest x ray), and five with massive air-fluid levels (defined as greater than the blunting of costal phrenic angle) (fig 1) . In contrast, pleural effusion was not observed in any of the patients with SP (p,0.01).
Blood (450-1770 ml) was drained immediately after tube thoracostomy (while still in the ED) in the five patients with massive air-fluid levels and hypovolaemic shock. In the three patients with minimal air-fluid levels, the blood was drained 75-375 minutes after tube thoracostomy. Surgical interventions were undertaken in seven patients after admission (VATS (n = 4), mini-thoracotomy (n = 1), and thoracotomy (n = 2)). The sources of bleeding identified were ruptured vascularised bullae (n = 5), aberrant vessel (n = 4), and lung parenchyma (n = 1).
As shown in table 1 there was no significant difference between patients with SHP and SP with regard to sex (both were predominantly male), smoking, and presence of chest pain, but dyspnoea was more evident in patients with SHP than SP (62.5% v 26.6%, respectively; p = 0.04). There was no significant difference between the two groups as regards initial blood pressures, respiratory rate, and laboratory tests of prothrombin, international normalised ratio, APTT, and platelet levels (table 2). The difference in heart rate was marginally significant (101.0 v 88.0 beats per minute in the SHP and SP groups, respectively, p = 0.09), and the SHP patients had significantly lower levels of haemoglobin and haematocrit compared with SP patients (12.8 v 14.7 g/dl, p = 0.01; and 38.1% v 44.1%, p,0.01, respectively) . The patients with SHP were generally younger, but the difference in age was not statistically significant (p = 0.46). Although the patients in the two groups had similar body weights, patients with SHP were taller than patients with SP (177.4 cm v 170.3 cm, respectively, p,0.01), and thus tended to have lower BMI (17.9 kg/m 2 v 19.6 kg/m 2 , respectively, p = 0.06).
DISCUSSION
Spontaneous haemopneumothorax is a rare disorder, which occurs in 1-12% of all spontaneous pneumothoraces, a range of 2-5% being the most common. 1 2 Our finding of 3.8% is consistent with this. The condition can be life threatening due to the progressively massive blood loss into the pleural cavity leading to hypovolaemic shock. In addition to fluid resuscitation and stabilisation, surgical intervention is an appropriate treatment to minimise complications, specially in haemodynamically unstable patients. [6] [7] [8] [9] [10] Five of our eight patients with SHP developed hypovolaemic shock in the ED and underwent emergency VATS or thoracotomy, and two underwent elective surgery because of persistent bleeding. The causes of bleeding were consistent with the known causes for SHP. [8] [9] [10] [11] [12] The clinical picture of SHP is similar to that of SP. Because emergency physicians encounter the latter more often, there is a potential for overlooking SHP. We found that dyspnoea occurred more frequently in the patients with SHP, and this sign may be helpful in alerting medical staff to the possibility of SHP rather than SP.
Patients with SHP are at a higher risk of developing hypotension because of blood loss. None of our patients with SHP were hypotensive on arrival to the ED, and we did not find any statistically significant differences in the systolic or diastolic blood pressure between the SHP and SP groups. Therefore, signs of shock may be not prominent in patients with SHP in the early stage, and so the condition can be overlooked by clinicians until massive, life-threatening haemorrhage occurs. The higher, albeit marginally, heart rate in SHP patients may be another diagnostic indicator.
There was no evidence of bleeding tendency in the SHP group, and pertinent biochemical variables were all within normal limits and not significantly different from those of the SP group. Therefore, excessive and prolonged bleeding does not appear to be a significant risk factor in SHP. Nonetheless, on arrival at the ED, the patients with SHP had significantly lower levels of haemoglobin and haemocrit. Thus, the presence of anaemia or such abnormally low values represents another clinical indicator for SHP.
The radiological finding of pneumothorax associated with ipsilateral air-fluid level in the chest x rays is the most important indicator of SHP. All of our eight SHP patients presented with pleural effusion. In contrast, none of the patients with SP had a similar finding. Therefore, clinicians should have a high index of suspicion of SHP in patients with radiographical findings of ipsilateral pleural effusions, especially in those with a massive air-fluid level.
In the present study blood was drained immediately after tube thoracostomy in all SHP patients with the chest x ray finding of a massive air-fluid level. However, in those patients with minimal air-fluid levels, drainage was delayed up to 375 minutes. An explanation for the time difference may well be the large volume of blood lost into pleural cavity in association with massive pleural effusion. In patients with minimal air-fluid levels in the chest x ray, there might have been no active bleeding soon after the onset of the condition or they might have just had mild oozing from a ruptured bulla or pleural adhesion following collapse of the lung.
Demographic features such as age, sex, and history of smoking offer no instructive diagnostic clues in the differentiation of SHP from SP. Furthermore, the reported increased male-to-female ratio in SHP than in SP 13 14 was not remarkable in the present study. However, our observations that patients with SHP were taller (p,0.01) and tended to have lower BMI than patients with SP (p = 0.06) may offer reasonable clues to emergency physicians about the nature of the problem.
In conclusion, the clinical differences identified between SHP and SP in the present study, and, in particular, those evident on chest x ray examination, offer a physician some means of diagnosing SHP earlier than is currently the case. Prompt and appropriate treatment may help avoid the lifethreatening complications that can ensue following a delay in diagnosis of SHP.
